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1. I,

Zhe low nutritive value of the Indian rice diets
1s averShmted %o the ulmost complete emmlmmBdon of the pro-
tective foods such aus green lesfy vegsiahles, Ifruits wnd
animal foods in the dielmmtss. when Loods rich in calclum
like milk ars consuned in little or no qguamElitiss os indi-
oated by aykroyd gt sl (1957)', caleium whioh is one of
the 208t important eleaments required by the body, is absent
in gshe diets. Therefore, green leafy vegetalilas, an
tnempansiys and readily s¥allmile source of caloium. nexs

. ) gm in caleiun convent, can play an imporsant role in
rﬁu poor Indiun distawriesd.

The Laot shat the poor vagelapleh diets are
mainly based on oereals, with the iLnulESAeR of small quad~ -
tities of certain puleses, vegetubie oils, magiiziiae amount
of mnilk and other prevee®iwe foods, has been reported by
sulishuenysn 8% &%949)2, murthy ey al (1958)°,
Subswtmmngun (1956)4 and Mo Carrison (1956)°. these authore
have further pointed out that the poor veageltaikan rice diets
ammmtmmmoimm.tm; but also in
Vitamin A, vitemin B complex wnk genteins of high hiedaghesl
valus. .

aykroyd g% ad (1957)' have Commmetmwted through



auml M that Applenentwtlen of the rioe diets
w#ﬁ oaleius in the form of caloiun czItNmate or laotute,
mm us osmsddewshio increase in the grovth paweoing
m of the poor vegewmiimm riov diets, imllenting theroby
ﬁﬂ onloium 18 ons of the orucial limising defieiensies
m such diets. The importunse of oalcium is supported

by Deskimmhwir*s (W%)s work on the poor Indian rice diets.
He Showed that suppiememtesten of cuch diets with protein

isolutes of soya bean, bengal gram or gNewllmms, did not
result in any shghlfdeamt increase in the growth prosoting .
value of She diets, until and unless the o;aﬁliw deficionny
waa'a_luo sade up elmultunecusly.

Among )l the minerul elements, oaloiun ie present
in the body in the highest wmount, and Swwdewe Irving (1957)7
osmghiews 1% as the most importunt inorganio element in the
body. according %o Best (1961)° calotum is an snddepemsabie
mineral cemeShSmEmt 0f fluid and 5olid tissues of all unimal
bodies, and plays an imporsant pert in a variety of physio~

L

The dietary reqiilaanent of oiloius st ditlasent
ssages of the husan life qyole numely infuncy, childmeed,
abulShasd, old age uwnd speclial oumikiwlens cuch as peRgRalay
and lseintsisn, have been published by the Nnthensl Russmweh
Uounodl of Usede, (1958)7, The Food und agmbewttusel
Crgasbsatien of the United Nutions (1962)'° and tie mutrition
Advisory Mttee of the nslinn bomu of MHedioul an
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(aykroyd 1962)''.  In all thess resemmmintsens, the aliewsn-
oces of ocaloium for ohildren range from 1 gm. to 1.5 gm. per day,
which 18 greater than the Fegwikwenmst for the normal adult.
This imswemmss ropmbvesmmd 15 sugiestod because of the greater |
demands of growing children for this element. invidman gt sl

e b m— s i

(1959)'2 point out, that when the dietary oaloium level is deo-
roused, some of the uARASUORUNEAENS of the ouloiun dStheiemuien

such as iNikmbillly, loss of appetite, seawtlpatisn, rickets
in children, and ostowmmisls in adults occour.

In order to find out the existing WEUSEILEEEL status
of rural people, ag part of the Community Hutrition project, a
dmmmuoutwmwmmm
in Pewiessiiempaieyws Hlock, GelMbatere Dist-
rict, in 1962, where 160 families were SEUSEEAawed. The results
showsd that the ohildren in that village received only adbout 0.2 |

$0 0.5 gm. of caloius per day per person, and as a result of this
low intake, 69 per eent of tho children were found to be suffe-
ring from rickets and bow legs, as shown by the olinmical exami-
nations by a muozsn:@

his low intake of ocalolum was due %0 the facs, that
soon after weaning, the children were Shtssimmed to the diet of
adults, whioch were highly stsrchy cumpleuing of 96 per cent of
asreals, m peroent dhul, one per oent greens, and ons percent
vegetnlls such as brinjels and puppkin. iitnges 81 per .
cent of the people in this village were on the low  _j “
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eoonosic status with an averuge per capita inoome of 75 ni.
per day, they oould notv incilude milk in their dhetariss.

Por those few who could ufford to buy milk,,.it was not avai-
lable. Hencs, they had to depend oh Bome other imempsmsive
aldermmtives such a8 green lealy vegwwshlas us & source of
onloiun. Forwenately thore were many m of wild

leaty vegstsbles found umong $ue weeds in the fields, avai-
lable tTheeughens the year. The people in the village were
familicr with these lesfly vegetshles, and oOnRsuwed them in

the 8 aixed foram, popularly known as kalaval keerai. iiowever,
the asount of kalaval keeral included in their distaries was
a8 low as half an ounce per person per week, which W
naghigiiis asounte of caloiuxn. Invessigatiose on ﬁheir
wethods of opoking aleo revealed, shat begause they cooked
the greens in exoez: water and disemMied the cooking water,
the s¥allasiliidy of calofum from tie greens was rurther
reduced, since WeWSFding to lrving (1957)7 the only ocooking
sreesdmyrs wvhich affects the final c¢aloium content of cooked
foods iz bolling.

Irving (1957)7 has shown, wast next %o milk, green
leaty W fora the bLeat spurces of cslcium, subrah-
manyan (!949)2 ;Qomts ous that m@ and easily awsilatls
food aniwrials such as green leufly vewstabies can supplanamt
the poor rioce diet, thus offering more socope for a practical
approacgh %0 she food problems not only in India, but slso in

c
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other parts of the world which have similar GAEELERLSENS.

While nature has shumem®ly bleused the rursl
uress with perennial suppiies vf vekeShem of kalaval xeerai,
the nuEdtlves vilue of suoh mARTWNes has not Leun studied
80 far. Some attempts werc made by Theuphkine ot al
(%949}’3 to analyse ingiviSmally tne nutrient content of
some wseleated wild greens such as Kuppameni {aﬁlm indiea)
Aaasveted [ Ieehimvis repens), 2eskewisl keerai (suphorble
hirta), Vells kesrai (oleome visocoes), Herringi (Tribulus
tenrastets ), Sarwwaild «cerci (Trizntbons mamBgyas ), Funnaku-
keersi (Corchorus sautmmgiiium) and Kuppad keeral (imsramthus
viridis), but not in the form of the mixture as consumed in
the villages.

The present experimant was Wharsiose cesdyeted to
study sue nutrient content of thc kalaval keersl as & nixture,
and to find ouv its effeosz on calcius retantisr in albino

ratﬂ fed on “mrﬁmaut*atmm&sﬂ. The poor

g8 €183, wocording 1o Aykroyd g3 k (1937)' vepresests
of the poor South Indiuns.

1 of caloium for growing albino
rats from kalavii keersi scpplemscded Foor iice iUlet was
ocompared with that of asaventh, the well known and comsonly

i m *Poor doe mn* 18 the acgepted terminology of a diet
forsulated by Msson and Theophilus (1945}"4 snd 1%s composie
tion 48 given in Tible IV .on page 55.



oonsuwsed leafly wagllebles keeping the oculoium levels identi-
oal at 50 mgm. per day.

It is hoped that tne findings of this study will
be useful to offer an imsEpmmmive uouree of onicium in the
divtmries of the poor, and a vetter sourcve ¢f caloium than
azaranth in the dAsterses of tiw rich, and stimulate further
Peusureh on the Tameweus varie®iss of wild greens,

The osbEaria used for Jwigl: g tie sysilsbdility of
0-loiun vere growth, calolum dulancsd and celelum in bous ash.
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I1. REVIiW OF LISURANUES, =

The revievw of Hassutuie is dismeeed on the
following aspectis.

A. Inpevmmase of caloium in nElEitien.

B. Paovors affeoting caleiur balsnoce, ;

C. Methods of assessing the sPEmBilisy of !;,‘
calofum.

D. Bumkvtve value 0f lealy vagetiliiid.

Ggiibers (19‘8)'5 pointa out that caloium is one
of the important bilological mineral elements, and is neces—

t

sary for The gawsh of all animals and all green plantes with
~ the exoeption of some lower algue, Koore (1952)‘6 states

that cleeWEly¥es such a8 caloius, polelER snd sodiun
are very important for the proper fumeEleming of proteins.

sherman (1936)'7, cusmtaesnen (1937)'S,
Mo Carrison (1956)3, maynard (1996)'9, and Duvidson e% al
(1959)‘2 have reported tnat calcius le an owtebmmiing clement
of the ainersl matter of cxsleSun. It is an isporsant cons-
tituent of the bones und teeth,. It gives rigidisty ana
strength $0 the skeletul SUPWMMNER and it is the most abun-
dant element in the body, forming 98 %o 99 per cent of the
ainsral content of the akelotul system, The lairy Couneil



idgest (1960)""Q poinss out that oalocium 18 an essemstal
 mutrient with multiple fwmsticns. west g% gl (1961)%!
euﬁ shat without bone Slniepment there cannot be growth,
and sinoe ocanloium is inthamlel; reluted to bone semmxbhien,
it is conshdeNed to be esaelEL&i for growth.

The pars piayed by ocalcius in the regmistten of

| body peeaasdés has been a subjeot of interesst for sany
workers. Beeuwkes (1948)%% reviews the impeetumse of
oalciun :hs she following woxds, "Ualcius 18 an important
m‘otmsxathMmmxnmuﬁ;atmx
of the contrastilisy of the muscles, (perGlswiesly cardisc
shythmtuity ) the pouseswatis: of normal response of numerous
tissues to stimli, the normul eemgmiaBiltsy of the blood
and as an imporstant regalateR, in she control of mesbrane
pesmembility.”  Gilbert (1948)'% states, *In unimals culcium
48 the omhmBenlng single comesitasms of bones and teeth,

and the norzal rhyshia of the heart muscles, the emsiiniility
of atzzg__g_ susoles and nerves, depend on tuelir being conmwemelly
bathed in lymph, comiminiag piysielaglesldy norual amount of
oaloium. The olotting of blood and the regulstion of the
permaability of She membrune alsc depend on a cowstent uaine
tenances Of thias element,” Meltzer (1952)23 reports “Caloium
is cupable of cewwssling many disturimmses of eyEllibytan

in the body whatever the diveetions of the dewixiian,; from the
normal may be, and any abnorzal effect which sodium, potassium
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or magnesium may produce, caloiux is capable of ve~sowtmblishing

the noraul sgulitheiam, " The important Sunebkens of oaloium

are highlighed by sherman (1952)%% as the meimesmames of

the right degree of fummews in PeWREaEeE and the soft tissues.

“ven though onloium occurs in bHlood in very minute gumskiskes

iv 1o sheubwtsly seewmSial for the normal aotion of the heart

muscles. Maynard (1956)'? reporss that oslotum as a soluble

sals, helpe t0o maintalin the right degrees of osnotio relsshens

and asoid base balunce. Kleiner (!950)25 points out, that

oaleiun is needed by all the oolluuand that 4t is one of the

important ions re;uired for the phghlitisgisesl balance and

the nervous tissumse. iHe further staves that if the blood

onloiua level falls bLelow the normal Yoguksumlms, it tends

to develop hyper irrtmalilify and tetany. aseoalllag to

west (1961)2‘ csloium ion is directly related to musole con-
i!!!ltﬁill. and in the absenge of caloium, all types of musoles

lose their ability to eamtENSODS.

RS The role of caloius in muwritien has Leen demons-

;;;iégtod by aykroyd 2% al (1938)26.uhn have shown, that when

“ T Rursery Jehool ohildyen wvere given ocaloium salss as supple-
ments, an IIillltl iﬁorUuacu‘zn weiszht and growsh ressited.
Thias hus ueen supported by Pﬂl and Singh (1933)27. Their
studies prove that the amwritive valuo of South Indiun rioce
diot wae enhanced by she sddition of besic euloium phosphate
2 oviduneud &y She inewniile in Whe ueisht and length of body
and femur, and un efficient oaisifiombes of bones. . uis
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Sherman and Campbell (1935)28 posnt out, that
*Ihe enrichment of caloiun intake was followed by a more effi-
clent utilisation of the food better g rowth, earlier maturity.
Several indigations of higher adult witality, a large period
between She attainment of aaturity and the onset of senility,
and in less degree an increase in the average length of aduld
life or life expectation of the adult. In as nmuch as the
infant mortulity was decreased by the inorease in osloium
intuke, She life expectation at birth was inoreased in greater
degree, than the life expectation of she adulv.” Toepfer
o3 al (1936)29 report tnat inoreasing the csloium content of
an adesjuate diet resulted in more rapid grovih with greater
economy in the use of foed. The rate of normal oaloification
as shown in young of the second generation was also distinotly
inoreased. Campbell gt al (1945)°7 stress, shat “"Higher
caloiun inteke uppeared nsgessary for optimal results and may
perhaps have an added interest in reletion %o tie long stunding
hypothesis thut culoius in addition to its specific funotions
aay also exert a genersl res\\latcr.v or stabilizing effect.”
The fational :esearch Counoil of U.B.ae, (1958)7 reporte,

that inoreased intake of caloius lengthens life epan and improves
the n}mﬂmun and lastational pcmmé@émc of rata.

In addition to all these funotions, Maynard (1956)'9
and west (1961 )2' point out that caloium wotivates a number of
engymes ouch as lipase, sucsinic dehydrogenase, adenocsine-
triphosphate and certain protcolytic enzymes.
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‘fhe factors affecting onloium balunce ares

1. Caloiun shsswptiam, and
2. Regulation of calcium balsnoe.

P

fho shimepbion snd wHiliss¥am of calojum in the
body are ax_‘!octod by, &) Heversl important distary faotors
suoh as: phytic soid, phespletas, fibre content of food,
guiaoume, oxalic acid, protein, fats snd fatty aoids, oitrie
acid, laotose, vitenmin D, and the relative level of oalolum
and phosphorus in the diet and b) Reaction of intessimi

contenss.

The dietary factors which inhibit cal=

cium aMEEIPREIR ere phytio acid, phstphates, fibre content of
food, m, and oxalic soid} while faotors such as pro-

sain, fats and tutw aclds, citrio acid, lactose, vitumin D
and the relative level of ocsloiux and phesghcsress in the dlet,
favour caloiun DBIEFNLGR.

Ausaaslss  ticholls (1945), brine gy al (1995)%,

© alorighs (1956)°3, avideon g% ak (1999)'? and sebeemesyen
o8 al (1961)7 report tuat phytic acid (1sowitol hems-phempherio
acid) whioh ooours as & major part of the organic pheSphores
gontent of gereals, partly in %he froe stute sm& parsly as
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phytin, forms an insoluable salt with caloium and thus inter-
feres with caloium absorption.

Ielehsenrin: g% gk (1951)°° have reported a

marked depression of paloium retention when phosphate was
added %0 the diet. The possibilivy that dietary ocalcium

say combine wish phosphorus and form an insoluble salts whieh
would be poorly ebeorbed, has been suggested by Brine g% al
(1955)72,  Davidson gy gl (1959)'% point out, what before
the discovery of phystic acid, it was generally believed that
she total phosphate intake had a crucial influence on calolium
absorption. Subrahmanyan 9% ab (1961)7* conalude that excess
phosphorus in the diet associated with a low dietary ocalcium
greatly inhibits osloius absorption, ccusing typleal low calw

ciun ricketo.

6
food Johnson (1961 }&' states from a study

of three patients with ilecetomies and colostomies, thut the
noraasl éeaction of the Lleum is acid, bus an exocess of fibre
in the dlet ohanged the reaction to neutral, which possibly
lowered oaloium ab@orption.

jalaotose: iieggeness (1960}% states that animals rﬁdf;lac-
tose gained weight slowly in comparison with those fed glucose,
and absorped slightly more caloium and excreted signifiocantly
more saloius in she urine., The suthor stresses that feeding
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galactose resulss in a negative calcium besance and presusmably
results in denineralisation of ths skeloton.

gEalio maad:  oiri (1940,%%, Jonnsvon g% ga (1952)%7,

Brine g% gk (1955)7%, Maynard (1956)'%, Daviason g3 s (1959)'2
and subrehmanyan 9% al (1961)°% state that sose natursl foods
such as spinach, best greens and coova contain apprecisble
asounts of soluble oxalates which reaot with caiciux and fém
insoluble ssloium oxalate, which may inhibits the absorption

of caloium.

Eretein: Aany workers huve claimed that there is an assoola~-
tion between protein and ocaloius in the diet; ocalciws absorp=
$ion und utilisation being better with high protein intskes.
conner g% al (1936)*“repors that the towal body caloiua in
rats inoresse during growss by inoressed protein in the diet.
Mo Cance g3 al (1957)%" nave proved that ouloium absorption is
dependent on the protein intszke, and that such absorptlion may
fall %o very low ievels in the absence of dietary protein,
acoording to Brine g% al (1955)32 protein promotes the Mow-
sion of caloium. Davideon 9% ak (1959)'2 explain that amino

woids liberated in the course of protein digestion probably form

very sciuble caloiux salts which are easily available %¢ tue

oslle.

dasu and Hath (1945)3‘2' report that

inclusion of mustard, sesame, groundnut oil or butter fat in
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the diet of four human subjests, greatly favour the absorp- | l
‘tion of ouloiuz snd phosphsiue, ond the wiklimstben of minerals
18 better shan in the absence of added fat. With coconut oil
.hmnwr. the ekinihmbisn of aaloium through the fasoes was
| greutly maTesedy the fascal caloiun being in three Quses
grester than the umount of dissary oaloiua. Hao gt ai (19524
report that fat plays a fusiamented role in AnSwemedig the
aminersl melEBEiiSKn, which is of conmiddesEls AESNLidenal sisnxu_-’
. fiocunce @uring the growth period. The suthor comnsimdes that
moderute smounts of fat in the diet favour: the ubilismedon
0f caloium. The faoct that fats make Siie contents of inteetines
more aoid and thereby increass the shgEpPEAER of ocaloium and
phsuphswus has been noted by Boyd g% Al (!957)“. Irving
(1937)7 states that vaaheawled split fat in the ifmGsestizs will
form imsaluble calolum soaps, and thus may imGegdSse with oaloiun
. sbesSpSiER. uch oonditions may happen when the flov of bile
s choemsnst. Prench (1957)%7 points out that uEllissssen of
culoium fell owASAGSEMAXy as the fa% content of the diet was
raised above five per ceat. Sullswmmmpsn (1961 )3‘ points out
that faulty ohouBpUlER ©f fate leading to large soounts of free
fatty acids in tae stools may result in cemsidewshle losses of
' oaloum in She fasoes.

SN lLandford (1939)“ recorde an average Laarmame
of ei&;ht per ceut caloium redextisn in albino rats when their
diet was suppleanited with five ml. of Florids non=¥alansis
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orange juice per rat por duy. Hallon 8§ gl (!-945)‘? noted
soven per oent inoreased calciuz resention upon supplomenting
five ml,. of grape frult julce to ench growing albinc ret pery
day, but nelither incresssd nor decreassed oalciux retention

wa# notioed when five a&l. of toms%o Juloe was sﬁm to grow-
-ing albino rate. Mallon (1952)%® demonstrated the benerictal
effaot of oltriec acid upon calcium absopption by conducting
experimentd on growing feanls albing rats.-‘"

imgione: Hitcuell e% al (1961 3‘9 oboerve Shat lsotose not only
increa:es uie retentivn of caloium but also ilucresses the bone |
ush, vody ash and body calcium. Bergeim (1961 }Sﬁ also attri-
~butes the benellcis) elfect of lagtose 0 an inoreas.d aoldiiy
of v intestinai cuntents wnich resu.t in Lndfeheed oulcium
absorption. Vaughen und Piler (1960)%' on the basis of their

| studivs formulate several Lieories on Lbe beneficisl effecte of
lactose un oalciua retention as foilows: "1. Laclouse lowers the.
pH of whe gut, by promoting fermentuiion. 2. Hoos sugars in-
«~fiuence Lhe bone oelis in the prooess of ossification, snd

3. m0tese and other sugsre mo; Gauce & stimulstion of the fLlow

%&w digeative Julces Anciuding bile, whiubh in tyrn may augment
caduoium absorption,”

=

¥isamin 1 Amx'a.ms to Hicholls ('1945)3' vitamin D is a neces- |
~3i%y Zor the proper absorption of ocalcium Lfrox the alimentary
sract and 1%8 sainienaice An norsal mwwnw iz the bloovd.
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Beeuwkes and Adeliam (1946)22 state thut omloium reguires
vitamin D for 1ts optimsl wiiliastiam. Riasiegsen (1961 )53
has proved shat vitamin b is negeesely for the iamdestinusl absor-
~p%ion of calolum and fur normul bone GEpeskSiel, by promoting
norzal bone dOVELApEBSS either by ANMINREARg oalolum and phobe
-phoric sbeewpSisn, or by promoting oalcium and HhSEpRSTe
Betabeiiss after sheersiicn.  Subremmapen (1961)7 shove that
vitamin D ocoupies a dominant roie in ihe setsbelimm o7 caloium,

Hicholls

(!945)3"&&4 Albrignd {!956)” report Shuat toe relative and abe-
~aclute levels of ealoifum and phosphorus in the diet infinsnes
the absewpsica of calocium.

] Hodowan (tsw?'}” on the
basis of balauce Smpuydlamts bas siressed the imparemmse oI the
sastrio hytsweloric acid in she absorption of calcium, and

E

ooomldessd it the ohlef aing.e¢ faoter in shis yroouss. Dusse-
~barger '(!93?}54 resorie thatl SaEVRIWNy in puppies conused
gevere OPUBBPENEEBie uid evon Spentanmeuss LraseweTER. Iirving
(1957)7 atates, ”mﬁ&diu:;a o swaid o the diut or giving
an asddic g,pe of aumﬁ n;g SHPRrWEtly LL0resse caioclum absorpe
-tion, and alkald in Ghe diet may fave e reverse sflsat.
iwvevey, whiie initssEinel abeerySion any be lmproved by giving
acids, in supay okses the urinary exwretiss of oslcium 1a also
inssmaned, oau ing in the end a greater total loes of culcium




i?'

from the bodys On the other hand 1% hes been stated that
the rescti fi «f the diet has no orfecs on caloium absorpe-

=tion, and that alkaline selutivne introduced inse the

intestine ra;idly becone aclid. Similarly 1% has been ctet:d
thst aeid -oiuticne aotually depress caloium absorptiom. It

- pecms admoct impossible to druw any conolusiuns Iram the wery
| contrediotory evidinoe thal eXisiS.®  Acoording %G subreh-

~manyan (1961 }" the pH of gaeatro intestinai truct influence
the absorption of calcius aince the solubility and Aenisation
of moest calcium salts inuresses with aclaivy.

Subrabmsnyan (1961 )“ points eut shat ihe ascunt of

- galcium &n the body is ihe reauis of a finely adjusted balance

between intake and cutpu$, which in turn is determined by &
further baisnce Shat e:i;tvn vetween the amcunt of caloium in
the. fluida of the body and the longer roserves in the calelum
bank of the skelesun.,  Albright g% 4l (;999555 list three
faetors, nanely parsthyroid glard,vitamin D wd kidneys, as
helpin: in she Fegul:tion o{ calolum balunoe.

Jdad: Albrighs ey al (1999)°% noticed st pura-

~ibyroid sland infiuunces she calciun level in the bBood. They
point out that in rars inslunces «here the glands are over
aotive, the o8%e0clantis ure stimulutad 10 excesaive activivy,
with che Yesu.t Wat celoium i2 withirewn from the bones, snd
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the amount £ ionised calolus in he blood rises asessdizgly.

so00rding $o Albrigchd 8% sl (1959)55 vitamin D
has & dircot effeot on raising she caleium guntunt by causing
resorpticn of bune, shus duphleslImg some of the ¢rffeots of

horacne.

\neyu: Albright et ak (1959)7% repors, "xidneys help in ine
ssAntuamngs ©f caloiunm baiance by ms% the exouss present
in the body fiulde, and &L they Zail in helr anSivisies, osteo~

-gilacia would appesr, due tu defswslkie tubulur resbesrpticon
of cslcium shr.ough remal Subules.®

The diiferent metucds used for assessing the availe
-ability ¢f calelua are:- |

1« Calotum balonece studles,
2. Ualodum ocontent of blood,

3. Caleium content of bones by
a) ashing method,
b) shevensspic nsthod.

] 4 Ualeium content o onNEERE.

The dotemmiamtics of the svallsbillity ol oslcium
from e foud using calceium balanoe #tuales as a eritarian

vas fullowed by nany im ) :wn from Lhe very sarly
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days. Accowcingly .herman and Hawley (1922)%¢ stwudying the
calodun buiances of growing children, {ound shat the retan-
=108 of calcoium was Bore variable, bul alvays less Lavouwsabis
when half of the uilk of the diet wus replaced by a carefully
prepsred aixturs of veghtalies, (ocurrots snd spinach) which
provided she same twSal caleiuls intake. The calcium of this
nixture of vegWEEELSE was cleurly less well utiliszed than milk
in these eSpardiEmyE, with three to shirteen yeayr old ohildren.

KuClugnge and Hendal (1948)37 found the osloium of
ourrots und spinach %W be poorly utiliged by dogs. ﬁm
(1948)% in & calcium balsnce experiment wAth healshy young
wouen WhoBe intake was close W Lhe ostiazeed minimum for
conliANatan found the calciun of carrovs almost us well utilised
8 thut of milk, Mekmeshkin (1948)%7 gompared the celcius
bolunces of healsiy women oh a dietv in whioh 73 per cent of
the caloium wai L£r.z epinach and with one in which 79 per cent

_ was Ircs allk. Boih alets fwrmished considFPebly more calcium

Mthm e awmu W for anARWERAReS, 50 that there wam
always an m in osloium retesshiem., shile the spinuch
dies with a amx;m mm: onloiul insake guve a markedly lower
revEntdon; Holaughlin conoluded thet tue positive tmiseane
Aumnestir=te o8 leant & purtisi Giiihmmiibon <f the calcium of

According so _herman (1952)3‘ the mothod whioch permite
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he a0st¢ direod approsch %o ihe qaﬁﬁﬁxvn.a& the amount of oale
~ciuB GF phosphorus needed in human nutrision is shat of balnnos
eXpePiR.nt8. The author svuves, "4is both ealoluz and jnospherus
alter being mwia:m in the body are &umt“tﬁ %0 & coneldere
~gile extent by way of the inteetine, and as g?n proportions

of elininated caledus or shosphorus leaving the body by way of
the wwo onlef pathe of cutub, (the kidneys and the intestines)
may vary widely, conclusion reganiing bodily need of calcium

or of phoaphorus snoufl not be atSempted eXxoept frou experiments
which fnciwde u-nuitative deserminaii ng in both urine and
faeces.® Hawk g% al (!95‘)5@ remark, that the balunce atudy
entaiis ihe analysins of the fLood, Angeeted, and jhe urine and

faeces exorited.

Uhlaon (7995}6‘ reporss that becsuse of the inebility
%0 exumine  Lhe daily chenges in the caloius content of bones
directly, =many 1nv?i¥1@utﬁrs have approached the problem of
determining the caleium requir-ment frok the situdy of balasnce

!x§g§i§§§§n¢@ In ohildren the resuits of balaunce atudy may be

muf‘ﬁra &8 An rolatiun to growwl, and development of the centres
of ossirigation. Brouk (1961)%% 1s of the opinion, tuut baiance
is obsained when %he total net exgretiovn, (steole and urine)
squnls the Antaks, provided Ihe subjeos congermed has been on

the same dles for a4 loog period and is An & good "statio” meta-
«belio state. The suthof further oluims that the net inten=
«~tinal absorptiun (intake minus siool caloium) is a seasure

0f the oaloium absorbed frum food inteie plus intestinal vecre-
“tions.

-~

=

B
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msc::-(wsa}“ demonotrates tie effeot of sturvation

mmmm“mmaamslml, in old cows. He

mxwm the experiment on two old cows of low yield, one not
/xmxrmt and the other s month afier calving. They were
starved for two periods of two daye with an intervel of two
;/ days in between. In the firei period of starvation, umm?:ﬂf;:m
i%th cows fell below T ag. per cent, but neither shoved any
.{.Mtaual disturoasoes apart from slight sluggishness and a fall
:Qovf ulse and respiration retes. In the second period of eture
vation serum osloiuxs fell but slizhtly, und remained within
norsal limdsc. This olearly points out She relstion that existe

between the diesary intuke and serunm osloium level.

AL ashing Heshed:

In order % susess the relation between %S¢ caloliun

intake and culoium depousited in bones which ure the store houmse
of the ainerals, they were ashed and .nalysed for thelr mineral
donbent. W azhing nethod for analysing oaloiw: content
ltM)‘sa Thess tvo mmngatem adopted the metiod of
sshing the whoele skelton shrough different proocedures while
Beshke e al (1923)% and calverley g% al (1949)%7 followed wne
methed of ashing the fesur Lone alone.
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A delicate test for cealoium ddpoeiting asubstsnces has
been desoribed by Ko anllnl;gg,gg_(%949)‘g. as followei~

"4 group of young rates is placed on gontrol diet, for
35 %o 45 days, or until they begin to lose control of their hind
legs. They are then divided into $wo groups. The control
group continues to receive the same diet unohanged, and a testy
group is given the Lfuult dies plus she substance whioh is to be
tested E?r the nunber of days deensd neoesseary. shen a suffi-
cient ﬁhuber of days cave elupsed for the test suLstunoe® t¢ have
produced its effeots, the animals are killed, and the bones whioh
are %W be studled are splitliongitudimally. The proximal and of
she tibis is Lest for the purpose., (ne half of the boue i
immersed in a dilute silver nitrate solution, and exposed %o
lighv, I% 18 then exumined in the solution through a bimooular
miaroscope for the jresence of a newly formed line of oloificu-
tion in she proliferative caéila&a. thise ;1n& of oaloium which
locka like the oross a&et;on of a honeycomb under a strong magnie-

fieation is blokened by exposure to light. It thie line ie
. 7 2

‘prenent, the test is poeitive. fFhe line may be visible to the
unsided oye, in untreaied Lones, The results of the examina~
sion of the gross spa;iaen snould be confirmed by s study of
oelloddin seotions frou She obher hall of the bone or osher bones.
The nuw.iinn of clifioution may extend completely aorvas the bone
or uay be xanaagioto or @rﬁgmuatﬁmy aggording tu the extent of

.:?_fw;
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the depessfEsn of the lime salts induced by the swewbamee vhich

is under sxmimsbian. Singe conplete sharesiien al:so osuses

the typieal iinear deposit of iime 8:1%8 t0 a;pear in the cabti-

lage of rachitic snimsls, Wue food intske of both test and contrel
rats must be garelully wetshed.* e

Pinecke 9% al (1955)‘8 studied s&o ntcmg; of c:leium
mmmm. meﬁvrtawum wvnkiabiliity of
oaloium Lron im Wi.ml fopds. In this supUFAmeRs, healihy
young ruta of the sone m history were placed when four
weeks 0ld, on a diet in afwmh hal? of the skimmed milk wae
repliced by Wh dried spinach or dried kale %o yrovide the
sane amount of onloium. A% 60 days of age the animals were
killed, and their bodies unalysed for oaloium. ¥rom the rinaings
of this etudy it was found out, that the. caloium of kale,was
nearly as well utilized as the oslciuxr of milk, but the eslcium
of the apinach was usilized very poorly .‘

conner gt ad (1936)% adopred the carcass anslysis
wethod in order to assess the relavion between ths protein intake
and the rute of w iIn shis methiod, She snimals
nnﬁﬁ;ﬁtmomfmmmwmmtm or
om foreign particles from the fur. The gastro intesStaal
traot was dissected out itvs contents welghed and substeasted froz
she iive welght of Bhe rat %o give the net weight, which was used
as s wm in all cAlowisSNNNS-

BT S S - N
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/02 sne food. They remurk $hut althe
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| lLanford 8% al (1933)‘30.»3&: use of this wethod, for
fhwm the chloium content of the body a8 influenced by that

3 the peroentage of body
culoium finully reached was the sanme for the higher levels of
inteite, she rate of oaloificuiion was somevhat greater on the
dlet providing 0.80 percent than on that with O.64 per cent of
eslctum.  speire (1939)7' also followed this method and sne
points out, that & more exact value for neasuring oaloius utili-
gution 18 n@msm in the oculoium utilization faotor, which 1s
the rute of the osloius retuined % Wt ingested. The aiffe-
rence between the osloius found by snalysis et the end of the

 experinental I-Aama and Shat oaleulated Lo have been present at

28 daye, cqmn the osuloiux retained.

Janford gt ak (1941)7L atudied the . injlusuce of dif=
ferent putritional conditions upon the nommal inoresse of caleius
in the growing body. Mallon g% sk (1952)73 with the help of
this meshod estimased the effect of orungs Juloe and lime julge,
on csloiun metabolism. The availabilisy of eslolum in thres
gresves nsnely oocksfoot, timothy and perennial ryegrass, was
studied by armetrong o ﬂ?"nm)’ﬁ by uBing this method.  The
txpcnmtatm mm ttr ﬁw weuks and the ounlolux content i n
the caroass &% m Qnd 61' m e

with the initial caloium oontent. EUBPUSWMNY 8% sl (1999)75

- also sdopted this method in finding the effect of orude, refined

and hydrogenated cctson sced oil on caloium SaSaEbvEIon




a%.
. mm»w.mmaunm.mw
'Qm of caloiul in the bones femur and $ibia were ohoun.
- due w canveniencs in gperution.

The nusrisive value Of lealy vegeSsbles is considered
in the following aspeotss 3

1. Uenernl nutritiohil importznce of leafy vegeiables.
2. Lesfy Vegelables us & source of pro‘ui.nﬂ.‘,,_\ and
3. Leafy vegetubles sa a source of mran. |

. .m S$ince leafy vegetshles are avallable evirywhey

at lov costa, or even free, it 1s important %o rmlm their

valus in nutrition. Mo Colim g% sd (1939)70 mm the

| high susritive value of leafly vegelables as "leaf is the Bite
of synmua of protein and eml and is rich in aoti-

%vez&y fungtioning cells for the metabolic processes.”

 Nicholls (1945)' states, "Numsrous leafy vegetables are in
use in the tropioe, and with @ t':w excepsions they are wild
plants which have received no ule-ouv' cultivasion, hcme‘

. most of them are fibrous, und coaree ﬂavow. and in some
counsries t;:w poorer a}.u_uua nake m;q{ almost any green
& vegetable provided it is not pomm *  gabrabmanyan i\;x
et wh (1949)3 suggest, that such leaf oells whioh mta:.n éf k
sverything needed for ths metabolic procvesses, ow.l.d be W
to be of high nutritive value witn respect to Wll. the essential &

LENC et - 3

- i
1&«*.
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of an sdequute diev. Jubrshaasnyan g% 4l (1949)2 experimen-
ting with three generations of albine ratu, found that desio-
cated lucerne leaf hnd an excellent supplementary walue %o
the poor rive diet on growth, reproduotion and lagtational
performence of the animals; end when amaranth wao fed with
the poor rice diet as a supplement, it was very usazni in
correcting t§n defects of the diets,

The pumphlet "Ureen Vegetables for Good Lating® dy
United States Department of agrioulture (1954)7  hes pointed
out "udreen vegetables sre important in meals beosuse of the |
nusrients they contribute, particularly vitumin A and visamin .
¥o Carrison (!956)5 emphsuizes that green leafly vegetubles form
one of the shree classes of proteotive foods, 80 oailed because
they are rioh in mineral elements and vitamins, in whioch the
serssl grains are lacking. By providing the minersl salse
0 e éwiiniaéi\rX¢& diatf%thas improve the nutritive valus of

8. poegiie further points out, that the frame work of
the leaves whieh is mainly oellwicse, helps in the =cgtion of
bowels, and adde bulk %o‘ﬁhe diets, Ther same point is stires~

sed by Lewadas (!959)7g who states, that amarenth, agathi,
drumstick leaves, menthi leaves, mustard leaves, spinsch and
aany other var&ttits; are all very rich in minersls, carotens,
ribofiavin and vitemin C. singh (1960)77 stresses the smpor-
tanoe of leafy vegetables as baving a very high pratccixi;

food valus. They are rich in csloium, irem, and other minerals




w
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2 and vitamine A. and C. Besides their soft :ubroue num,
axthoy pmvﬁ. i nEsesanry rmmhm in she diet. 1he paumphlet
' 'm Leaty VegeSaudes?' by Levudas (19‘1)30 aleso brings out she

mﬂm of leafy wagetuBins in an o-phnue Bannsy, threuah

esffeotive captions mtnh as "leafy szw are u rich sto:n-
house of many foud faotors" and “leafy vegelSables help in
bullding ctmg'hom. healthy tcuh and guas.”

value of the proveins of lealy vegetubles und found shem supe-
rior % dhal protein. Through animel ermmw he has shown,

;.-:ﬂm‘t wien smaranth was used at 10 per oenst lml. the blologi-

oal value of tue leal protein vas 66.8 per ocens, whereas for
puleses at the same proteidb level, the blologlioul valiue was only
50 per cent. He has further shown, that the amino aocid compo-
sition of amaranth protein suggests she SnpEriDEity of such
pmf-.m mr that of vheat, rice or other cereals.

Phansalker o% &l (1957)“" have shown that the inclu~
s8ion of asaarunth as a am&mt to provide prawin at one per
cent level, was found to improve the irotein I¥H Ratio

0f vurious cereuls and pulses. Further ohAervations had

m«w:mtmtiwnmwmmauaﬁwtm

source of protein in ceresl und pulse diess, it hed Wewmakeddy.
W the normal halidglobin and pl NESTE¥SOh in
young growing rate. Sheir ability %o regenerate blcod protein

t - TR W




wus alsc not much lower than skimmed milk., Sur (19615}88
show that one per osnt debydrsted lucerne powder vas -used
offtalenidy in the THeaIalSS of nHslMtPESRDR in Ghiilyen.

Kanath g3 ak (1959)% report shat amaransn ana
even the auino seid present is not released Eppreetisdiy on
Gigension. (n the othier hand lysine Shough poorer in CONGORe=
tration than cuseln, it STWAEESsE to 4 large extent Irom

these loafly We fi o For,; the values obtained for the
vegetable powders in reg@Horstion of serux protelins, Hed Blood
corpulvies, HusBDghobdin and Xanthine oxidase have been found

%0 be compeweble to those casein. It has been found, that
of the two Vegwesbles, smarunth is superior to ¥rigonelle in
all the cuses exaept digesti®ility. as the rate .qf release
of lysine from the vegetable powders is of a high order, it fus

\’JQQA

was suggested by the author, m:mmmew- "

able in swpplemsniiag lyeine datigient diets, such as those

where oeraséa are used exclumively.

_ 3¢ requlirensst of young wamen were
found by Blasherwick st ak (1922)% to be satisfisu vy the

o;lo&w of lettuce, spinach or cabbage. .adolph £% Al (1933)36

rudm rate wish celery at a dinm.v level of O.1 per cent
caloium found 95 so 99 per cent aam Hallon o% al
(1933)3‘7 have reported that the culcim of lettuce is more
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effiolently used sthan that of milk by youag women. Koo

Kso st al (1938)%% found tne utilisation vulue of 80 per ocent,
when hall of the ouloium of the milk diet was replsced by the
caleius of chinese cubbage at & dietery osloium level of 0.6

%0 U8 per oent, and have also remarked thut ohloium from
chinesse oabbage wae nearly ae well utilised by rats as Shat oof
milk. Basu and Gosh (1943)%7 Subramenyen g3 g1 (1949)° und
Sur and Subranmenyan (1952) Orejort from their studies, that
greens such as turnip greens, asmaranth, luoerne, kale, and
cabbage contain large amounts of caloium and ﬁmfom they
form a very good sourve of culcium. Basu and Gosh {1943)89
noted that calolum from asarsnth was well usilised although
not to the sawme extent as caloiux from milk. aooording %o
these aushorsnthe lesser utilisation of calocium from amaranth
is probably due %0 the oxalic acid oontent of amaranth.

Basu (!9‘6)” estimrted the culcium oontent of samples of §w~
kin leaves from different varieties, and reports that the cale-
cium content of she leaves ranged Lrom 240 to 300 mg. per 100 gm.
of the leaves whioh was double tue amount consained in milk,
and moreover the oalcium was completely utilized. Therefore,
he Buggests thst milk oould be replaced by such leaves.

sur g% al (1955)%° nave snown thut lucerne had two udvantages,
a) the oaloium oontent of desiegated luoerne is twice that of
211k powder and b) the utilifktion of caloium from lucerne is
equivalens 50 that of milk. Mo carrison (1996)° suggests

that the best way of supplying oslcium both for the pregnent

oA
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vomen and luctating methers is through milk and leafy
w“ \

v lealy vogilubies are also rich in iron. Ihe presence |
of iron and ite availsbAlily from Sender amuranth leaves and
stalks has been pointed out by Hengammtes (1938)%,
Sebrabnanysn ('1949)3 renarke that lucerns contains twice the
amount of iren, in spinach, o :
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III. BANNEENEAR.
This LHPePShgcshen vas designed %o find out the ]
loafy vegstmhies commouly consumed in & neardy villsge ‘

Deviespuligen in Faieecbetsapuliayse Blook, Osdsbatore Listrict,-
and in the urdan areas ¢of CalEEEONS Clty, and coapare the
nutrient content and awvslhenildSy of ocslcium from the mixture

of wild greens culled 'Kuluvei Keerei',” which was found to be
consumed by the rurul families in HNDNRPEbapun villuge and |
asaranth found %o be aonsuned by the urban families in GalmBEveNS
City., A series of wipuplmmts vers ThNNNNNe carried out in
the following order. | ewies

=

0

&m:ntmmmm3WBth
the oommon leufy vegetubles consumed by them,

B. Abalysis ot luntdamres and oxalic acid in kalaval
keerul. e

C. snimal expesfmends to compare the ocslcium retentben:

' from sauranth and kalsvai keerai. :

D. FulNEIity tests t0 compare the assepwsbdiity
of amaranth and kalavali keerai.

, The survey of she rural and urban families involved
the following steps. |
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1. m of the sample.

2, ieleetion of the metbhod.

3. Devekeping the iniwvvisw ashnduls.
4. Gallsewion of data. '

Pifty fumilies were conmmimgel svesleblnildy adequute
%0 oonstitute the sumples in each oategory. Ihus . sample of
50 families from REVENpEiaFaR village, and another sample of
50 fumilies from three dAffesemt areas of CuANBEEMNG Uity were
selected on mndon. busis by taking every fourth house.

The method selescted for the aalilestien of infesnetien

regarding the kinde of metw mainly used by the aeleated
 families was the interview mewhod, since sseswiing 1o Young ]
F‘h(%# *“Intevbeme are useful in ths eallisetisn of personal
data for gums N x;urpons“. PavShemmare, aa'non of the
| the inservisw wus the only suitable

n
o

Young “955)93 states “in invewwdsw schedule 15 a
planned 1ist of questions %0 Lo wsked during the ImSewview". |
A0EDPESRgAy 118t 0f questions was prepared %o elioit infor- |

mation on the types, amounts, and frequenay of leaty vegetudles 3 .'
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useds m ressons Lor using shem; the method used for cooking
the lealfy vagbisiss; and the aSukiulie md opiniona of the
hohensiets regarding leafly vegetalils. The intewviex schedule
thus consbenstiit L5 given in sppendix 1.

With Dome zekers in both *EN-Sumples, rapport was
estnbliished by self 1DUNNWRSN, ¢xchange of greetings, and
sxpimmatisn of the purposse of the LiNSNGWEM. The qusstions
were then asked one by one, and the repliss of the MENNREEGWS
were yosswds&. Table I gives the comnmon lealy wa;m:ln
consumed by the 50 families in the urban and rursl areuas,
indiontdag the frequency of TANERNEE range of quantities, and

musber of 2ol

Fe
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2ABLE 1.

COMMUN LEAPY VBGBRABMES CONSUMLL BY URBAN AND RURAL
PARILIBE . S A

‘ ¢ity (Urban) Deviampaleyss (lural)
lealy ) 3
Ire~ guanti- No.of Fre~ juunti~ lo.0f To~
Vegetables, guenocy ties. foni ;‘:1 quen~ ties. fami~ tal
OBB. lien. * L OZB. 1ies, No.

Amaranth 1 -2 4 36 NL N1l N1l
bally 23 8 N1l N1l Hil
4 =6 3 Ril Nl Nid
Twice 1 =2 6 r1 Nil 3 1
Y . H y
ook 2 -3 5 R H11 Hii
4 =6 2 XLl Hil N1l
Unoe 2 -3 4 Kil B L
' veex 34 3 ¥l x al
46 HAl K1l N1l
Parupu= < Twice 2 -3 6 10 Nu1 Hil Hi)
keosrai a '
1«2 4 il Bl . EL
2-% 4 &4 N2 L NAl
B V1 K1l Dadly 1 =2 3 %0
N4 Kil Twice 1 «2 13
. 8
_ week
Nid ml M Once  § =1 ‘a2
a
woek
- BAl N4l Nl moea 2 ~3 12
. Lort
- might
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Prom the data given in Table I 1% is olear that
smayenth was consused by the paximun number of urban femilies
and enleveizwersi by the largest number of rural femilies.

HRE. 0k Ankal. nk 7 Ealavai keersi is a mixture
of ten variesiss of leafy VEEUASNASE, growing in tue fislds,
or in th: vaste lunds, among She weeds. The viliage¥s, pluock
these leafy vegsialiss and use thexm in mixed forme. - The pro- f
portion of eauoh leaty vejFishlarin the mixture depends on the
svaiisbility. The nma';’ﬁuﬂmor these leafy vege~
 tables are GRBUNSESE belov with thy iiIustIwelons.

1. Haiurivi (ANRgacme aspera mm.x).

2. ulluseewat ( AMSFENShus spinosus iinn).

3. Thoya keerai (Uigers avvensis Pewsk).

4. Kovai keeral (Coccines Indice).

5. Kuppakeewai (imeranthus viridis).

6. Nerringgi (Tridulus verrestris).

7. Sarannai (TEEanthesa portulesestrum).

8. Sivenar Vembu (Justicis tyunguebarisnsis. L.F.).
9. Pallu keerui (Rewguluria ervense).

10.Fumpiin leaves (Cucurbite pepo).

1. Jabariyds(Psguve 1)P37.This plant 18 ereot, sparingly branched,
povennial,. with the height of one %o three feet. The stem is
round, etradte and hairy., 7The leaves are simple and ure
exstipulate and shortly stalked. The inficsesosncs is an
elonguje terminal spike attaining a length of even two feet.

i
R
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The fruite are singie seeded and sasily etiok on to the skins
ofwermelotmatmmwwmtw
ihe plant is highly ahibkstEE), and used for WWEstessnt of various
diseases, sspeciually for plles.

dskurpd: (Pigure 2)p Nuliukeessi is an tr:-ect. or decum~
bent annual herb, flowers are sssll memfwotows in axillary clus-
ters. 7This plant is very commonly found in the neglected vaste
places und cuensioneily in fields and gurdensn. As she specific
nape indkuaden it is essily made out from the thowns found in
the leafy axils and at the base of inileorescence. The stem is
round, and stout, and the leaves sre-simple, slternsse, exsti-
pulate with long pesicles. 1% is an antldote for snake bite.

BERd4 (Figure 3 )4l Thoya keeral is one of ‘she most
common weeds found in all kinds of soils. 1% thrives best in
most loamy soiis of the citiwased fields. The stem is round,

striate, glabrous, or very oparesly hairy. The leaves are
simple and sltsernate. the flowers are pink, sessile, occuring
in groups of three and are arranged in lax axillury spikes.

S SEO NSRS (Pigure 4).. This }ms 18 mtame or
olimbing herdt wiehYohsw and @ thick tap root. The branches
are glabrous, grooved, and have aimple tendrils. The leaves
are simple, alternate and ex-stipuwiste. They are often glab-
rous, but are sUasVANs tough with papillas. Thess leaves
are ssdlelmnl and used for fevers, and the tap root is useful
in tie TEeSTWSRS of EERhete. |

S Tews
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pEEARERL: (Pigure S)Fuw is an eryeot, glabroua,
and branched plant. The leaveo are singie ,ﬂw; sxyutipu~
late with long petioles. The flowers are arranged in terminal
or axillury elongate panicles. The leaves are saten by the

poor people.

S, Jinrsingnit (Figure 6)p.. Nerringgli is a prostrate aerd, with
pinnate leaves and yellow solitary flowers. It is a Dranohed
spreading herd with dense _wry ssena., The entire plant is
& cooling tonio, diuretic, and used in wrinary disorders.

Lasincnnpad s Figure 7)) ihis plant is & most ©
aggressive weed of ouAtIVEAAGn in South India. It thrives

wedl in both 4ry and garden lamds. IS 48 @ sumOukerd herb,
with round and striate stean. Branches arise froa svery node.
isaves are fleshy in cpponu sides on egual pairs, and axe
round, ovate, glubrous, m.n above and pale and @nmmg below,
This plant is good for rbAUme®ism. It is an anttdote for aloo-

holio poison and should not be taken with gmingelley oil.
=
)
(Figure 8)p«. Sivenar vembu is an erect and

) ,
non-bunhy:' The leaves are small round, and are stiuched to

the nodes. At each node there is a clusver of leaves with
small seeds. The flowers are pink and white and cre very small
in sise. Thin is slso Ay O PIT people.

S Bl kanEREt (Pigure 9) . This plant is a prostrate, or
olisbing plant with branches m and: tendrillis. The leaves are
simple and alternate, and she surface ©f the lesves are 'nr:




L0

emooth and slightly velvetty.

10, Rempkin Jeaves: (Pigure 10)7:iThis plunt is an under shrub,
olizbing by wesns of tendrils. This plant belongs o gaurd’s
Lamily. The leaves are simple, duma;to. and sxstipulate.
Mwmls grows in troploal wars areas. |
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Vast differeniss are found between the urban and
rural families in the methods of ocooking greens and time tuken
for cooking them as shown in Table 1l.

TABLE XX

HETHOWS UGSED PUil COUKING LEAFY VEGRTABLES
—-»31 URBAK Aﬁu Ruw. xm

b

Uoimbatore Giﬂy (urban)

Heshod of Time., Ho. of .
cooking. o BB tm—

. The greens are washed, %7 ¥ ine greens ure
out and cocoked in just cus, wabled snd
encugh water along with cooked in SRoess
onions, ohillies und saly water und sessonad
and sessonsd. . . after discarding
4. the exoess cookiig
water, «
2. jipseal: 8 42 2. niapeal: 10 50
The greens are washed, The greens ure
cut, and cooked in Jjust cut, washed and
snough water along with » Cooked in excess
onions, chillies and vater, and mash-
salt and sashed and od with sals
seasoned. after dlscarding
she excess water,
" und seascned. )
3. keerad - ihal Keotu: 10 26 3. gsersi - il V3 ;20
\ - ; Egetu: o
The red gram dhal is The red gram dhal

put and nashed., Uresns

are washed, g;w and coo-~

ked separately wish

onions, chillies and Wmmi 111lde8

salt. The cooked greens and_salt m.cmn 1

are then mixed with the '
_waver. The cooked

mmddhalmduuo- mmmmclnr-

seor discarding the

exoese oooking water .

and mixed with the .-'g_ _
aomé _

is oooked and mashed.
Ureens are out, und




From Table II it 1s clear that the meximusm number
of families in both the urban wnd rural areas prefer "Foriel”
and "Haseal”. iience these two ‘

inventigator to compare the palat bils ot ~

about greens mmm ‘- m mﬁm reassons aﬁu by she urban
pmemakers are sabulated in Table IIl.™

RABLE 1. *
REASGHS GIVEN BY THE URBAN MOMBMAKERS
VEGERaBLES 1N m myaﬁzm

Heasons.

1. avoidds conssipation

2. Lasy %o oook 49 98
S, Hutritious - 48 96
4. Heals uloere in mouth and stomach 46 92
8. Very tasty ' S 40 80 1
6. Rich in iron 3 62
7. sdds variety to the diet 22 44
8. Very attraotive A 16 32
9. Purifies blood S 10 20
10.Helps in hair growth Lo 4 8
11.0o0d for nerves L 3 6
12.Very ohesp - 2 4
13.Improves complexion 1 2
Prom Table III it is evident that many homskakers have !

some knowledgs reguriing the nutritive value of greens. It 1is
surprising shst only a few nhomemakers (4 per ceni) mﬁtpt the
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fact that greens are cheap. oo 4% is evident that the high
nusritive value of greens has popularized its use rather than
its low cost%. In the ocase of ruwral inhabitants, without any
exception every one is of the opinion thut leafy vegetubles are
very nusritious and good for health.

fhue 1t is clear, that there are wide differences
between ihe urban and rurel pecple with regard o frequency
of including greens in the dletaries, and the method of cooking
greens. ‘The urban psople do not. disgcard tie cooking water
and fifteen fumilles use greens regularly; where as in rursl
aress all the people discard the cooking water, and the tine
tuken for cooking greens by the rural folk is comparatively
greater than those of urban people ae shown in Table IX.

This survey revealed thut the widely used lealy vege-
tables by the urban and the rursl families were asmaranth and
kelaval keerai respectively. KEnowledge regariing tue nutri-
tive Yalue and supplesentary effegt of amaranth on rade fed on
poor ri«e §iﬁt is awvalliabvle, butv as thsrulxa no " information
on the au%ﬁitiva and growth promosing value of kalaviikeeral,
it was selected as the subject of study for this investigstion,
to be son@a?oa with wmaranth. Por experimsntal purpoeed sgual
guantities by weight of all the ten varievies of wild greens

were teken %o constitute the iixturv, Kulavaikeeral’.

. Unly kalavalkeeral was analysed for the following:
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nutrients namely moisture, ocalcium, iron, vitamin € and Ca
carotene, since the mutritive value of amaranth is already
known (Aykroyd g% gl 1962)"!

/ I

/ hdzbls porsions of the ten different leufy vegetubles

imhlavu wacmi mixture were cleaned and taken in egual guane

|
. H
t/itiu by wﬂ&gm and dried st 65° © in hot air oven, for two i

{I
' mﬂ The (dried leaves wore powdersd with a morsar and pestle !
|

—

1 mx used for the determination of calcium, phosphorus, iren, proteix
W W“;;ﬂt Por the determination of vitamin ¢ end moisture

h 10 gm. of i'nm leaves of euch of the ten varieties were mixed

| gm unod., The aethods adopted for the aewmnm‘kiem of a«ld

; é&?m nutrionta exocept vitamin ¢ were thond of Jucobs (1958 }9"

| | ,:’ % ohnt ‘wes precipitated as the oxalate and the amount of oal=

e - | / ,’ #i,m atuma by means of pam%nate titration. Phosphorus

| : / was estizated by tftrizvetrio method, in whioh the phosphorus

" in & teet material is converted to phosphomolybdate dissolved
", in stendurd alkall, end the exceas alkali 18 titrated aguinst
': standurd acid. Iron and earotene were determined colorimetri-
’ ; sally using Klett summerson ocelorimeter. Vitamin C was esti-
y muted by the 2: 6 dichlerophenol indophenol Visual Iitration
! method, as described by tue ABBooiskion of Vitamin Chemists

(1947)%%,  since the oxalic scdd contents of leafy Vvegetables
affeot their utilisation in the body, (Uiri(1960)3% Jonuston et gl
(1958)" q and MWWQ Bk (%96‘)” kaluvaikeeral wus also
anslysed fox ite o#alic acid content following uhe method described
by Majumdar (1933)96. "$0 wfap gm. of the Lfresh test substance

|

\
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were ground with glass powder in a mortar and the whole mate.
was transferred to & beaker. It was shen bemé wish 15 per
cent hydrochlorio acid, filtered over a Buchner funnel and
thoroughly vaﬁhad; The filrate wus nsde alkaline with uzmonia,
reaclidified with acetic aoid and fipally precipitsted hot with
caleiun ohloride solution. This w.s filtered and the residue
bolled with acetic aoid and aguin filtered, after which it vas
thoroughly washed with wuter %0 make it free from ohloride.

The filter paper was fgnited and ashed in tue electrio furnaoe.
the ocaloium oxide wap next dissolved in a little hydrochlomtic
acid, mede alkaline with ammonin, and precipitated with ammonium
oxalate solution. The oalcium oxalate thus formed was filtered
and washed free from the soluble oxalute and titrated with

standard potassium permanganate solution.

In order to compare the retention of caloium from
kalaviikeeral with smarantibh albino rats were chosen &8 the
experimentul animels Lecause as referred by Farris (1959)77,
rats are widely used in the laboratories, becsuse of their low
cost, small space reguirement, j&mh&‘bi}.uy, omnivorous dletary,

" short time span of generations, large liwers, and they oan be
resdily standardized.

el
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The steps taken for this savewiigntian ure:~
1. Sslsotion and pregasesiel of the busal diet,
2. Prepuvetien of m azum,
b I8 Jalcetien of e uipment,
4. Ssdeetion of the rats,
5. Rswemliing the food consumption’of rate, -
6. Hecording other oW honcon
7. Rwoording weighte of rats,

i .

Caloiua bnlansc atﬁaict, and
Ye !liillliig the calciun odmtent at fomur and tidbis,.

8.

~ The “Poor Kice Diet" used by Mason and Themphilus
(1945)'* was seleoted ae the basal diet for thie study, since
it 1e typieal of &ua Gouth indian rice diets consuned by & majo-
rity of the people. The caspESSTE of the Poor Rice Diet is
given in Table 1IV.
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LABLE IV,
PERCENTACE CUMPOBIZIGH OF THE Babal DIKR.
Ingredients. Amount in groms.
Par boiled rice (milled) flour 89.70
Redgrus dhal flouwr 3.00
Brinjal 4.%0
Haw plantain 2.10
@WW Qu ) - 90‘3
S iR
Hatsson 0.26
Coconut C.2% -
Distillied water 1/2 cup.

Prom the ingredients given in Tuble IV the basul

dietwis prepared as followsi-

. &
The vegetables, mutton and coconut were ailuced and

mixed thoroughly with the otuer ingredients, stesmed for 25

minutes in an iddly steamer, und made into balls each welghing

abbut 50 gm. The ratic of the weight of uncooked %o cooked

diet was 131 1.7,

The two experimentsl diets used in this study were;
1. Basal + dehydrated amaranth powder.
2. Basal + debydrated kélavnikiorai powder.

4 R
[ - e e [N
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i | The asounts required to zeet at isesaleius level, -

the optisuxs ouloium reguizement Lfor the rat which is 50 mg. of

ocaloium per day per rat according %o Parris and Griffsh (1959)%7
vas 1.5 gn. of debydreted anaranth powder und _2.£ én. of dehy~
drated kalavaikesral powder.

The edible portions of each of the ten varieties in
the kalxvaikeswai mixture were ploked, and egual weights of 50
am. mixed together, washed in 44wtilied water, and dried at
65° ¢ in an electric hot air oven. The dried sanple was powe
dered, sieved through a 30 mesh sieve and stored in a dark blue
bottle with & tignt bakelite lid. The same procedire was adop-
ted for preparing the delyliwabed asarunth powder which was stored
in a darkbrown bostle, in order o disSimgmish it fros the other.

The required amounts of debydrated smarsnth apnd kalaval
keerai powders that is 1.5 gm. and 2.6 gm. vespeaiively, were
each mixed with one tsasposniul of wvater and dteaned separately
for 30 seconds. The ateaned lealy powders were then mixed with
50 gm. of the cooked besal diet and fed to rate. |

The equipsent used for the experimsnis mns;»c
a) ordinary rat cages, b) metabellc cuges, @) obaus weishing
balance with animal box, and 4) the apparatus for oaloium
dsterninations .
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Beotangular cuges made of aluminium 12% long, 8" wide
and 9* high were used in Shis study. The bottom of the ceges
consisted of raised wire mesh, under whioh were placed sliding
traye, which colleoted uhe epilt food and sSiue exoreta. Haoh
cnge hud a card plate in which a ocurd, as shown in appendix X1
%0 note down the particulurs such as She oage number, the diet
given, the daily food intake, the weekly weight of the rate
and observation on’ appearsnce and defiociency symptoms could be
inserted. The bottom trays for colleoting the spily food end 9
the excreta oould be emsily removed and vashed dsily. The ceges
n;aw washed with soup and pkﬂle twice and week and sun dried.

Yor feedin; the rats, enamel plates of %" diameter
were used in order to minimise §illing. For supplying driniing
water, bottles with metalliec tubes &t shelr mouths were used.,

They were fixed on she door of the cages in an inversed position,
as shown in Pigurs 11, 80 that tiue rats had access %o these |
tubes, through whioch they could drink water. Distilled vater
was the source of &rmkmg wator.

the" metabolic onges were eafﬁndsr shaped with a wire
mesh bottom. A plain alusiniua funnel was attached % the bottom
of these cages as ahmme in #gure 12, %0 aoclleot the drippings of
urine. Olass bottles for eolleoting the urine were placed under
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the funnels snd the mossles of the funnels vere inserted in the
neck of the bottles. Ulass wool was plsced in the noszles of
the funnels %6 prevent pleoces ofaplilts Lood and faeces, falling
into the bottles. 48 in the cuse of the ordinary cages, drink-
ing vater be;tlaa vere fixed, and the dleta served on enasel

plates.

mmnzmmwﬁﬁmmmwm
in figureld was umed Tor welghing both the diets and the rass.
I$ was gradusted in grams from 0.1 gm. S0 SO0 gm,

The .appatetms needed for calofun detevmizatisss were,
glase beskers, funnels, whaimun No. 44 filser paper, wash bottles
porcelain files, glass rods, funnel stands, Bunsen burners,
silics dishes, pipettes, and mioro burette.

Twelve, 28 days old male albino rats of the Wistar
struin wore used for this study. They were divided into Thres
groups of four rate, each group mainWmining the sane average
weight (48.5 to § 49 gn.)

One group was used for the basal diet and

the control group. Zhe remalning two groups wers
with amsranth and Nelaveiieabel ;owders i o
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Ffﬂ. 13 Ohaus rat weigh’mﬁ balance




59.
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The amount of food given dailly %0 each raut was so
adjusted, that about 10 %o 15 gm. of the feod would be left
over, Lo ensure Shat the rats had enough to eat, since the
feeding vas sihieitun. The records of daily food consdption
vere madkntatmed by noting e weight of the food given and |
the weight of the food left over o tlu Mt one tenth of
& gn. Xaamrtommumsmwmtﬁa;m
eoupauntion of moisture from the diets, an aliquot of the diet
was pleced slmmkSmmmewsly in an empty cuge in the labewseesy,
and weighed again the next morning. Proa this pressdure, the
average moisture 1ma was found to be shree per cgent of the Ires)
weight. This csNBRWSian vas nade while oslsulisting the actuel

food intake by the rats.

The general appetmsamee of the rats, their sotivEEias,
eyes, siin, tail ooat, and whiskers were dally chlewwed. Any
symptons of dutihelenwiees or shmevuslkitiss were recorded on the
oards.

mrown%momgmpnuuwénmtw
day of the experiment and kept in imtdwidesnl cages, euch e:mché

g




carried the cards %o note the actual data of weaning of the rat,
the cage number, the diet given, the deily food intake and the
weekly weights of each ras. %The rass were weighed svery week
t0 the nearest one tenth of a gm. and the welghts recorded with

dates, for eight weeks.

The following empumimests were carried out for
the Calocium Balence studiesi-
a) Calolum estimatisn of fasces.
b) Caloium esvimstion of urine,
¢) Caloium esstamsion of basal and emperimental dlets.

uring the second and eighth weekj of tiv empsrissmt
all the rets were kept in the metabolic cages for the whole week.
The esllastien of fueces and urine wes made during She last
four days of the ruspestive weeko for sstimating the caleium
contents. .

The ressons for conducting the csloium balunoe study
during the second week of the pericd was %o allow one week for
mmtatqgﬂaMwmwwemMm&fm.mﬁ
another oulcium balance study at the end of the expuwimnainl
period (eight weeks, was cemmugted to find out whether there
wap any difference in calciun redem$ion dus to age.
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oages svery day oarefully, vemoving the adhering food parhelas,
stored in bsakers with suf¥istent mcthanol to cesilF T fueoes
wmtmmMth)”.- All the
fascee collsetsd duri:yg the pericd of four days were stored in
the same beaker. The method followsd for the muml ana.t.yuia
in the fasces was as follows:

the fasces wers dried at 65° ¢ in an hot air oven until
oonpbeut wei hts were reached. The dried faesces vcr:s“dfsulvﬁ !
in 10 %o 15 nl. of concentiwmsel pursablasic acid and sade up
to 50 ml. with &isdillad water. ‘ZIwenty al. aliquots of the
ash soclution were taken for the estimmsion o0f caloium ysing the
oxalate permunghste Sitrmion wethod, %o vhich JO ml. of etw
sntmreted ssmoniunm oxalate solution and 30 ml., of ammonia were
added and boiled for one minute. While the solution was still
hot, two drops of glaclial acetioc anocid were added, and kept .
adide covered with a watch glass over night, to facilitate mex-
pitation of culoium oxalate. The caloius oxalate presipitete -
was filtersd throug: susnsisailve Whutxan Ho. 44 Lilter paper,
and the presipisstes washed with hot B&sSidsd wubter, filling )
the fuonel about two thirds full, and allowing it to drain {
eonplstely ®sch time. The washings were tested for ehlewifes =
by mmhauﬁt“;m a drop of S per cent
silver nitrate m.m wﬁh ﬁr washking: wewe free from
chlorides, a holes was made in the centre of the filter paper and
the prweipitetes vere washed into o beuker vith 30 ml. of 6 N Sul- |
phuric aeid, and heated 0 60° to 70° ¢ and titrated against

e L
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standard potassium pommmmpmnts (0.1042 H).

The urine for osloium analysis was collaetss in
bottled ePmSminiag 10 ml. of the presusveldwe, thut 18 egual
quantities of tluene and cUMEENGNwed WJEFSEEeRio acid, placed
beneath sach funnel during the four day esllsewlen period. A% |
the end of the celdewsion periocd, the funnels were washed with
W\;nor, end the washings were added %o the urine in
the bottles,

MoCruddens (1911)% method was used for the snalysis
of calcium in the urine. The urine thus caliewtsd vas made
upto 200 ml. viﬁz} diasilisd water, and filtered. when it was
falntly scidic to litwus paper, ten ml. of cemeswbwsted hydroch-
lorie acid, ten ml. of 2.5 per oent oxalic aold and eight ml. : ‘
of 20 per oent sodium acetate were sdded, and the aixture alloved ° 7

to stand over night at rooa Selpesmswvs 1o maximise the precipi-
tation of osloium oxalaste. The noxt day the oslolium oxalate |
presiyitate vas filtered using quamth@ative Whatmen No. 44 filter
paper snd weshed froe from chlorides with 0.5 per cent. ammonium RS
oxaléte solution. ¥hen the peeeipitebe wus Iree froa chlorides,
a hole was made in the filter paper and the caloius oxalate washed

into 2 olear flask with dtmtilled water, and the volume made

up to 50 ml, Ten ml. of cemsmmtemded sulphuric scid were added -
and titrated with stundard potessiuz pesNSmgRMASe until & pink .
colour which lasted for at leest a minute resulted, ’

. Rt L g :
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uring she colleotion period an equal portiom of the
dists served to the four rate in esch group, shat is a fifth
portion was kept in a beaker and placed in the refrigerator.
After the collection period of four days, the diet samples were
homogenised, and aliquots ashed to estimate the culoium content.

The femur and $ibis were removed from the ratis,
according to the method desoribed by Calverldy et 8l {194936?
mié. analysed for Wheir caleium content. At the end of the
eighth week, the rats were chloroformed and she righs femur and
tibis Femoved carefully and sosked in etser to dissolve end
remove the edhering fat partieles. After souking in &t ether
for two to three hours, the bones were washed again with etaer
and dried to constant weights at room temperature. The dried

bones were then ashed and the caleium content determined as
described by me‘(!?ﬁ)”.

Cooking experimente were conducted to judge the pala-
tability and acoepSabllity ‘3! various preparations of kalavaikeeral
by a panel of judges and compared with thoss of amaranth,




These involved:-

f. Selection snd Famtestianiilen of leafy vegetable prepuwntiens.
2. Sedeewion of the testing panel. |

3. Developing she Soore card.

As vas semblemsd in Tuble I on page 49, ‘Foriel’

and 'Massal’ were found %0 be the most coamon leafly vegetuble pre-
purusisns. These swo prepaixtine werc therefore selected for
the paintubility tests.

Sweetuan 9% Al (1954}99 state that tue most statie-
uotory way to test foods for texture, flavour and palseebility,
i8 %0 serve the samples 10 expert human judges and compure teir
vendiats.

In order to meleot the tasting panel She {riangle
Test method demmibed by lowe (‘95”100 vas adopted, in which the

test unit consisss of three food samples, two of which are

aliquots of the same sample. All the thres samples are coded,
a0 Shat they are known only %0 the person who is saministering
the test, and not to she purwons who judgs., The mambers of 2
the panel are reguessted to plek the “Siffarent”™ sample, and indie
oate the reasons for their dsuision. after three commaaItive
tests, those wyo had been osmmistent in pointing out e .
"eeftarent® semple ecrreqily, are seleated %o be the membere of -
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the testing panel. In additon to their semmt@IWEly to the
stfoavwnse 1n taste and flavour us sagtmmeed by iowe (1955)1%0
Sie judges should be healthy and fres from cold and LAERUSASRS
in the sense organs,

.. W¥ith she above points in view, the Triangle Test
vas adaifstrered %0 8ix members, all of whom were liome Solence
gruduates of Sri AVimestilangas Hone Solence graduates of uri
Avinnsbiliugem liome Soience College, JNNAMESwS. They ranged
in age from 20 to 25 years, Mmm&wﬁc«tmuwm
and hed a high degree of personmal integrity and willimgisse
%0 co~operate in Judging the products.

Two sgqual parss of the same sanples of anaranth were
cooked supuvatNlyF using soft water, and hard vater respectively.
' fo semstitmbe the unit for the Iriangle Test, two puPAEmsiven
one part and one from the other were presented to she judges.

The Triangls Test was eumweted three timea. The
cooked products were served on whise poroelaln plates in iden~
ticel eumEltiew which vere sEETLimkans for the purpose of tes~
ting. The sample score oard giwven to she judges $0 pick the
*dtfPamunt sanples” is given bdelowi~
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TABLE V.

SGOKE CARD PUR USE IN TRIANGLE TEST.

'c‘t-anwal.
}

Wl o - S
"ﬂ-‘fﬁ&bnaau

i

sSignature of the.udge.

|ddentioal and one is diffewest. Kindly mark which is the
:@s::n--& sample and how it is diffesemy, ifter tasting each
'tanplﬁ please drink little wator and pause & while to remove

|the taste of that sample. Then taste the next sample. !

e o o e e e — e — o — o —— = —— - - -

All the six gradustes wers found %0 be cunsistemt
and shevedwiw selected to constitute the tasting punel,

ey e LU R e = BEETE
¥ AL e sy

A Boore oard as shown in Appendix IXI was developed

in order to help the six judges to carry out the objective rating
efmcmdmorthehmw The scores

ummwmummaaﬁcﬁmr.
The criteria listed in the score eard were mainly based on the
qualities, usually looked for in leafy vegetahle po

e - . - .

W T
Lty A

Instrugsion: Among the thres semples given two are'

&
G
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such as edi‘énr. texture, Sasse, and other prominent charucte-
ristios like the alimdmses of the products. aAccordiugly three
desoriptions for each of the qualities were tabmlased, the
desoriptive terms ranging from the superior to she inferior.



&
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TV RBESULZS AND DisQUASIGN.

The results of ths euperimenls conducted asre discussed

bolow from threse mngles. They are as 2ELiaNgys

Ae Ananlysis of Ralval Keoral.
Bs AwShladddiey of Calolum
1« Growth tudy

2s Caloiuz balance study

a) Digeetintishy
b) Galoium retsation

3. Calodum content of fomwur and :idia.
Cs Pelaloli)isy toots.

A« Mpmiania L. akaned KBaRgl-snsiputs of Kalaval
Heeral was carried out and the results are given delov is

table Vi.
TABLE VI,
ABALYSI8S OF ZALAVAI ZESRaAl,
(Values jer 100 guse on wet dasis)

Jume of - ' ,. o
%eafz Moisture Protein Caletum ‘1% Iron ‘”’"“"i Vitel
Vegetam Phorous tene in

&8e g8 &t e
bles e oy ;am“ s of Do

- A

skalavet Thel
Leeral

* Amaranth 85,8 4.9 0,50 0410 21k 2450080 V73
| 14,000
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From the resultsz it is found that Kalaval Keeral is a
rich source of mimsrale and carebens, and when compared with
amaransh it has a high content of phespheres, while it i»
poor in Vitamin C, content, The low Vitamin C content may
be assribwbed to the fact that when the Kalavai Keorail was
analysed for its vitamin C content, m it was not &{n a very
fnthﬂ cemdiitien, because the invessigetor had to go 15 miles
away {rom her resideses to collact the :reens, and the
colleesion of the ;reens was lone in the marning and the
ootlmattens could be carried out only in the evening, iart
of the vitamin C in the greens wizht have been lost during
this time, The same eaEplanwtionrn may be given for molsture
content also, “ince the calcium content of amerenth and
Kalaval Keeral are mors or less the same, the investigater
was iEburested L0 compare the avwallibilisy of calcdum from
Kalaval Xeorai with that of sssreambh. ifHence biological
studies ar: dissmsssd below.

ihe criteria used for jud ing the avalldbilisy of Calcium
were (1) growth study (2) caleium balance study and (3) Ssti.
mation of Calcium content of femur and tibia,

Table ViI. gives the data regarding the average weight:
and the analysis of the nlan dtftmmu of the weights
gaine. by the rats duﬁm a porled of eight weisks on basal
and experimssbal diets, which w:re ealculused from the data
given in ‘ppendix 1V,




.
TABLE V11,
Aﬂﬁﬁmg GAIN IN WRIGHT BY ALBINU RATS FEO UN BLIAL ARD
BAPRRIMENTAL DIRTS DURING RIGHT WRBXS,

‘verage initial Average final Height gain-
Diets welght ga. weight g=. s
Basal + Amarnth h8 .4 101.7 53.3
Basal + Xalavai keerai 49.0 10h .7 55.7

ASALYISIZS OF MEAN DIFFBRRNCR3 OF WRBIGHTS

- | “Moan DIf. o 3.8, es'g!  Level of

w“a of value. ferance. Value. significance.
g5, g/, .

Basal foalnet ah 171 6.9  2.48 P < 0.05
Basal againet

basal + Klavai Keerati 19,5 7.2 2,70 P < 0.,0%
Basal « Klavai Keerag

basal < Amaranth

g 3.5'(W rror) .

s.8. fexd o (23 2 (f,y)“:g; o By

B ® Numbep of "‘lil'f

nz - Num{oer 01C ra.'{'f

Nean difference
% 't! ¢ Teandard Wrrer of the mean difference

According to Walker (1953) , *t' value meamres the
significance of the differences bHotween means of the groups.
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A8 gecs froz Tabls VIL Siwcre is a significaat diffbroiee
betiwon basal and expariental groans reganding grovth, but
vithia thoe experiseat:i dlets the differeics i3 mot 2isifiomiby.

dicts denrotes thst 8 a suprlewmat to *peor rioe diot? hoth
thede grecis have equal valas, Fugandiag growth Lroiotione

dolag Sae sean vaiues give: la Appendiz I¥, the growth
Gf :tp m iw‘ ‘u%& gm iﬁ &(hmamg m?’“’ftw m ?iém

_ ) P2 Theve 0'_5 : : o
as shoraa I Plgars i Poguiar iaepouie in «oights of the

eaperiaatal grospes A 3taep laotease la seea La e growth
mpves of rata i all the tarve groays, iz the first wesk,
aftor .adeh S gY0 -4 ratss are gradusl axd aimout pudnllels.
Fgoa doe aal of the taird sosk the Jifferoices e Jdistinobiy
dhown, ol the gRowth laveis of e experissatal
sich higher whoa She Dasal growy, walsd p2oves that both
tio laady Pog-Sadics eal.ie: e growta of rats fed o: ‘poor
rige diet's O conpaviag the growth sarws, the wurwe of
rats Jod oa Thasal plas Kalaval Koeralt i3 ot the Wighest
w‘fﬁ, Fraviag the saporiority of Zalavael E-eval over

v oboerved by the Lawcailgator thevaghivet thw experianat
poriod, asd my extorial doficlenny Bpapto.s ppsssat in She
rata -o?e raocondeds T ;ROtogTraphes of tha rats ia eadh
roup a¥s sho-a 44 Flgures 18, 16 ad A7 on pages 73; M & 76

s | e Srvic i
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degarding the deficlency symptoms, one of ths poor rice
1iet rats showed signs of alopecia and developed a patch of
2" dimmeter on the left side, a little above the hind leg
~ (Figure 15.) This rat was further obasrved for its
phyaical activity, and 1. was noted to be lethargic and
very tinm'. but its faod' int. ke was quite normal. In
the cass of other rats, when igod was served; they would
run eagerly to catch the plates wherea: this parsicular rat
would try to hide itself in one corner of the cage. In
general, much sfferemve was not seen in the appeeraEER
of the rats in all the three groups, e cept in the case of
the partiswiar 'poor rice diet' rat wiich had develojed

alop.cia.

akely -

" The data of (alcium balance study were analysed f{roa
the angle of (a) Jigestibiisly (b) Calcium restmsbes.

& _ZiahiidisEs~ The extent of the digemiXity of these
two lealy vepslitilides wa. calemlsted by adopting the formula
given by Bender (1958)

From the data given in Appeniix V the aversge S
Wmmmawaxawmm:mm %;
wore calsileted and given in Table VIII, ) ?
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TABLE VIIIi,

GF 'MALANTH HD KALAV'Y KEBRAX

Mets eﬁm Diets comellicient

i T S TG S S I Y A A i T el an e Sk S A SR e

Basal ¢ Amae
ranth 50.5% 500‘&

 Basal « Kalavai

Keeorai 570’% 5?o?§

ABALY SIS OF MTAN BIPFEZSECS
OF ARARANTH AND KALAVAL KRBARAIL,

' 20d week | 8th week
Sempmwieon Moan 't Level Mean = 't' !Level
: nce éeamt

. ; : ! : ]
against | | | | .

Ealavai‘! : ‘ : : !
Eeeral i ? : f ‘ : : i

From the cembmmte of Table VIII it i1s evident that there
15 signifisunt differenva in dipactiMEliNy coweificiamt
between kalavai keerai and semsmamSh, in which kalaval Xeerai
stands superior to asmemh. In the 8th week of the
exparimsct dtffevense in the dhpesmluilisy co-efficiamt




..

the two leafy veg:table is shgmifiaamt at 1 per cent level,
whereas in the 2nd week it is sigwiflemnt only at 5 per cent

 level,

bl ol iabeMNANG:- After finding the digessdiiléby

comeificiamt of these two lealy vagesshlss, the average
per cent calcium Pebmibiol ani the analysis of the wean
Gifforemud wor: calenlated and are presented in Table IX,
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TABLE 1L,
AVERAGR PBRCEHTASE RETHENTION OF CALCIUM BY ALBIRO HATS
DUAING THE SECORD AND ZIGHTH WBEK,
Az, AYg. AW, iyg Bala ‘wg
dietary faecal urlinary total nce bercente
Tets Ol gy Ca, sxeretion tage
noban
S W—%—m
8‘“’. di’t 1,8 2.9 1.6 3‘8 “209 -
Basal + &ma-
ranth 27.8 13.5 6.0 19.5 8.3 2.5
Basal ¢« Kala-
vai Kesrai. 2.7 1.0 40 15.0 1i.7  43.9
#th Week,
Bﬂ&ﬁl diet : 2.5 2.1 ’ 2:.1 “02 ”Z.? htd
Basal + ‘ma~ '
ranth 31.5 15.5 80 23.5 80 25.6
Basal ¢ Kala-
vai Keorai, 31.7 13.2 7.5 w.'? 11.0 .5 -

ABALYZIZ OF MBAN DIFFEASECE OF THE RETERTIOR OF CALCIUM FROM
ANARANTH 20D XALLVAL KBRRAI,

- T e e = !
E ok ﬁ Wenk , ez
Lomparison Niam V%' Level Mean *s*  Level |
of distes XEer .5, Value of © differ FeE. Valwme of ‘e |
onCS igale ence gnifie !

ficance cance |

Basal » an x
aranth a e ‘
ainst Basale K
Kalavai ‘ i
Xoerai 150 3.3 46 P01 8,9 34 26 FP<05 !

. SEp— - | F— T : = ;
3



From Table IX it is clear that the maximum calcium
' sembbmtten is tn the case of 'Basal + Kalavai Keerai', The
differensy baotween the two Wmperimmmlial diots is highly
significant in the second week, while the Eifgremes is just
 shpiTIEmms at the eighth week when compare. with the second
W“;\‘gn balggm to the &iIfgremms in age . 48
HeCay (1956} reports, there is slight decline in the
calcium redlmiien value, &s age AJVEEERS.

The imewessed redemtion of calcium from *Kalavai Keerai®
might be due to the Imwweased digaetERERERy of these greens,
and the desweswed oxalic acid content of 'Kalavai Keeral®,
‘since 'Kalavai Keerai' and ameranth csmbained O-5 gm., and
0.7 gm. of oxalic acid per 100 gm., of lealy wegetmbles
veapeonbwsiy, according to sn ssulmasien carrisd out by the
tmsgdop%«“w & Hajumiarts (1938)% method, As

brine (1955) states that oxalic acld reacts with =soluble

caleium and render:z it uvimeaElshls, this is probably another
reason for the Hemesd resemuisn of calcium in the case of
Kalaval Keerai,

It 1s also gvident from Teble IX that the rats on basal
diet were in negative calcium balance due to the intake of
calcium being so low as 10 mg, per 100 gm,, of the food.

As the rats could not meet their mzyialeim roguivessnt

the body caleium ma%‘.
|

“ince the rog;imd calcium is being stored in bone cells
{Semideen) (1959) the

the extent of

Lo BT e 8T i £




storage of the rebmimed calcium in the bonea, irom the

data given in 4ppendix VI, | vhe average initial and final calcium
content of bones (Femur and Tibia) and the analysic of mean
dftyrelnes wore cxisulibedl and presented in Table X,

TIBLR X,
AVERAGE CALCIUM CONTRNT OF FIMUR AND TIBIA

! B
Ay e inl- ‘iverage final et Ca,
Diets tial (a, con- Ca,, contemt  content
* tent. ng. ng. :
L _
Basal diet 18.2 2.2 2.0
Basal + ” 18.2 lﬂ'é 2&0‘0
Bssal + Kalavai

Keeorai 18.2 9.4 31.2

ANALY IS OF MBAN DEPPSSENODS OF CALCIUM CONTRNT OF FRMUR

AR7 TIBIA
Conpuriean Hoan *
of differ S8, (% Level of
dietas ence
Basal against basals
amaranth 22,4 G.11 2030 Fo < 01
Basal against basale
Kalavali Keerai 2902 1&33 22.6 p. < ccl

Basal + amaranth
against Basal »

kalaval Xeeral 6.3 0.20 3&00 FPe < .01
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‘s can be seen from Table X, the diffyremess in the
calcium content of femur and tibia are highly shguifioent.
The net calcium content of tiex rumpsei®e bones in the
 case of rais fed on sxpstliliiEBal diets is eight to ten
times _reater than that of the basal group, the maximun
content being im the case of rats fed on "hbasal + Kalavai
keerai', This shows that the agalleBilisy of calcium from
Kalavai XKeerai for salrifigaiien of bones is daliaiiedy
greater than aswsaaslh, This same point is further emphasized
through Figure 18 on page SAa

The figure showes that the femur and tibia of rats
é‘ed on 'basal + Kalavai Keeral', have the maximum calcium
content while 'basal + ammwrwmll® and ‘basal’ come next in
line in the dusesmileg order,

o FaleRAiaE Saume-

As a result of the three types of studies cemmmetad,
namely growth, calcium balance, and calcium in bone
‘Kalaval Keerai' proved to be superior to sssamssh, From
A survey camswmtegd in Colmbasere 7/ City in three differem
areas , it was found that the urban people have not realized
the imperesames of such valuable my vegotable mixturss,
s0 the imwestigacesr carried mawmu as
spoticosd by Lowe (1955)“63 to avesrtain how {ar the new
food is =nemphaisie 50 as to imtFmiute it to the urban people,




1.

I LG

Il

k&L

» ,'7'.}'j V

Ed

— t‘e"i m

—“+-

4




The food prepfations chosen for casdESMANg the palata~
bility tests were*Ferial and Maseel' (refer Table II: on page 49)

ihe test was carried out turice, and the results of such

tests are glven in Tabje

*»

'mam iI.

I, presented below.

TOTAL SCORE OBTAINED BY DIFFERRNY PRESARATIONS FROM

MUAEANTH AND KALAVAI KBBRAI,

AR A s RS D N 4 A

bk Sha e i R ¥

83.

A DU o e

éznrenth,
1. Maseel
2. Forial

& 8

Kalavai Xeerai.
2. Forial A8

-

37

Colour Texture Taste 'ppearance ¥lavour

&5
&9

& &

bl

bl
49

Table il shows the diffewest scores obtained by diffesunt
preparsiisss such as  Massel and Forial of amaramth and Kalavai
‘ As iy i3 seen, both the praparations
seilve gresnme have ottained more or less simlilar
m it &s &M* Kalawxl Keerai is

keerai rospeltively.
of the.

sCores,

as good as mranr.h dux regard to pmtabiuty. and hence

the 1mostiganar is of the opinion, that this valuable
Kalavai xmai. could be accerted in the urban areas ui&aout.

*W dlﬂiculﬁy.

B I

i
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N SUMMARY AND 2IHILESION

Ths oom::rative retantion of calsium from amaranihs
(am:m leafy veget:ble of urban area) and kalaval kaeral
(zommon leafly vegetable of rur:l area) was studiad, usmg
wsanling albino rats, cofgnring both the leafy veget-bles
At 18> aaleium level, to poor rice diet, whish would supply
saloimm at ths sptimum laovel for the rats, that is 50 mg.
psr day asoosding to Farris (1959), whish 13 equiv:lent
t2 1.5« gn. Of amatRamth and 2,8 gm, of kalaval keeratl
raspectivady, in the dehyérated form. Tha availability of

- ¢-lsium from these -wd leafy vegatables was judged by using
the Hllowing oriterias growth, calsium blance and 2alsium
in bone ash.

Kalaval kesrai ds a supplement, enhansed the geawth
rate of rats vhen comparsd vith ths sontrol rats, and the
diffadance was found to bve significant, Data regarding the
saloium mha by the caleium balagnaoe study and galoius
in bone ash study also revealed the fast, that in bnth
cases, kalaval keeral as a suppismant atands superior o
amapansth with highly siznificant differences.

Prom the analysis of ths nutrient sontant of kalavsi
kear:i it was noted to be a gord soure of minerals and
sarotena. The palatability test also points out that kalawai
kazral 1s as palatable as awaranth, since it has odbtzined more

or less similayr total scores as that »f amarsnth,



Kilaval keeral 1s & go>d sourse of mtmwrsis ind
vitaming, and 13 slpesios S0 -maranth with regart Lo zrowth
and a:leium sebembdien vhon Supslemwmbed to the poor rise
claty, and 23n fa an inexpsmsive souras of calsium for the
South Indian rise diets, sinsc its padebaiility is as
good s amaranth, |

‘
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